A PPLE pomace is that by-product of the processing industry which remains after cider has been expressed from small whole apples, and the stems, cores and peelings remaining after preparation of apple juice and sauce for human consumption. A recent report (Burris and Priode, 1957) stated that apple pomace could partially replace certain roughages used for wintering beef cows, thereby providing substantial savings to cattlemen and apple-processors, alike. Because marketed apples frequently contain DDT spray residues at or near the legal tolerance of 7 ppm, the DDT content of the subsequent pomace, by virtue of its concentration on peelings, often greatly exceeds 7 ppm. No gross toxic effects were observed in the cattle studied by Burris and Priode (1957) .
A PPLE pomace is that by-product of the processing industry which remains after cider has been expressed from small whole apples, and the stems, cores and peelings remaining after preparation of apple juice and sauce for human consumption. A recent report (Burris and Priode, 1957) stated that apple pomace could partially replace certain roughages used for wintering beef cows, thereby providing substantial savings to cattlemen and apple-processors, alike. Because marketed apples frequently contain DDT spray residues at or near the legal tolerance of 7 ppm, the DDT content of the subsequent pomace, by virtue of its concentration on peelings, often greatly exceeds 7 ppm. No gross toxic effects were observed in the cattle studied by Burris and Priode (1957) .
At the Beef Cattle Research Station, Front Royal, Virginia, during the winter of 1957-58, there were, however, three unexplained deaths (in the absence of any visible toxicity) among 140 heifer calves which received wet apple pomace for 126 days following weaning. Fat samples obtained following slaughter of an apparently healthy heifer from this group contained DDT residues exceeding 47 ppm. These findings prompted the present inquiry regarding the internal accumulation of DDT residues by cattle.receiving contaminated pomace, and the subsequent dissipation of these residues when receiving a DDT-free ration.
Materials and Methods
Six crossbred heifers, which averaged 11 months of age at the beginning of the experiment, were group-fed and given free access to dried apple pomace which contained 103 ppm DDT. In addition they received 4 lb. mixed hay and 1 lb. cottonseed meal per head per day. This ration was offered for 104 days, after which no pomace was fed. The feeding of contaminated pomace began January 26, 1959; it was discontinued on May 10, 1959. All heifers were slaughtered on or before January 6, 1961. Claborn (1956) stated that the chlorinated hydrocarbon insecticides such as DDT are fat-soluble, and when absorbed via spraying, ingestion, or both, they tend to be stored in the fatty tissue. Biopsies of the omentum were obtained from all animals 49 days before pomace feeding began. The six heifers were then randomly assigned to two groups of three heifers, each. Successive biopsies were obtained thereafter from alternate groups. As a result, five fat samples were obtained from each heifer, the interval between consecutive samples from each animal being 180___67 days. Surgical technique was that described by Radeleff (1950) . DDT content of each fat sample was determined by the colorimetric method described by Schechter et al. (1945) .
Results and Discussion
Average consumption of dried apple pomace was 8.7 lb. per head per day during the period it was offered. The data shown in table 1 indicate a rapid internal accumulation of DDT residue following ingestion of contaminated feed. None of the symptoms of DDT poisoning described by Radeleff et al. (1955) was observed during the experiment. Average residues of 75.7 ppm DDT were detected in fat samples taken 79 days after pomace feeding began. It is presumed that some additional residue was deposited during the 25 days of pomace feeding which followed this observation, but no fat samples were obtained until 80 days after pomace feeding ceased. Claborn (1956) reported internal residues of DDT which 824 reached 42 ppm after feeding four cattle a ration containing 25 ppm DDT for 12 weeks. Twenty-four weeks after removal of DDT from the ration of the cattle described by Claborn, residues of DDT in the internal fat were 5.7 ppm. Claborn also found residues of 88 ppm in six calves after they had been sprayed 28 times at bi-weekly intervals, but no toxic effects were reported. Results of the present investigation, supported by those of Claborn (1956) , indicate that internal residues of DDT well in excess of those observed herein may be required before toxic effects are manifest in cattle of this age. Data dealing with the dissipation of DDT residue following cessation of pomace feeding were fitted to the exponential, Y----aX b. Transformation of observed values for X (number of days elapsed since receiving pomace) and Y (DDT residue) to logarithms rectified the data as indicated by the reduction in error variance attributable to linear regression (table 2), the within animal correlation of --.97 for Y and X, and the linear trend of the data shown in figure 1 . Regression of the logarithm of DDT residue on the logarithm of days elapsed was --.98-+.07, an absolute value sufficiently close to unity to suggest that an inverse relationship exists between Y and X such that their product is nearly constant, at least over the observed range of these data. In this study DDT residue was dissipated most rapidly immediately after pomace feeding was stopped, the absolute rate progressively decreasing thereafter. At X= 635 days, the estimated DDT residue was 7.0--+ 1.2 ppm. Nearly 2 year s after the present experiment was begun, residues had not receded to the value of 3.9 ppm observed initially, although the animals were not sprayed with DDT during this time. The small DDT residue found before the experiment began is believed attributable to previous spraying of the experimental animals as calves, to the calves' ingestion of their dams' milk contaminated by previous spraying, or both. Claborn (1956) reported DDT residues of i5 ppm ih the internal fat of eight lactating beef cows sprayed 28 days earlier with DDT. In the same study, internal fat of four calves which were sprayed at the same time as their dams contained 52 ppm DDT, whereas that of four calves which were not sprayed, and whose absorption of DDT was primarily from ingestion of their dams' contaminated milk, was 25 ppm. Results of Claborn, together with those of the present study, suggest that: (1) DDT residues absorbed via ingestion are accumulated more rapidly, or dissipated more slowly than those absorbed via spraying, or both, and (2) there are large differences between calves and mature cattle in rates of accumulation and subsequent dissipation of DDT residues, whether acquired via spraying, ingestion, or both.
Affinity of DDT for fat, rather than for muscle, was indicated by finding residues of 1.0 ppm at the time of slaughter in a sample of lean meat from a heifer whose fat contained 8.5 ppm.
